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Abstract: 

PROBLEM TO BE SOLVED: To obtain a communication method for achieving excellent 
propagation path state estimation and the compensation of sufficient reception waveform, and 
at the same time improving system throughput and transmission power efficiency in radio 
communication adopting an OFDM modulation/demodulation system. 

SOLUTION: In the communication method, when the modulation system of each subcarrier is to 
be changed adaptably in communication using an OFDM modulation/dimodulation system, the 
number of pilot subcarriers of each subcarrier and electric power are changed according to a 
modulation system to be applied. 
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5, 15 ftfiS/<7 t< -^WffiBJ-C*) 9,16 ttSfflHffi 

[0 0 4 7] ±IBiift$SfllKJ3»t 5^26^5 ^-^JtS 

y Tt*sv^•cejtlKtt^^^^fca!w*s;o^9 
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SRI 2©ttt±ilg*Srfflv^T, SffT^r-7-1 lt?Slt© 
ofcft-§-Sr«W-t-5„ 1 4 -Ctt, gffi 

a*ai-6„ ef^7^-^a«i5m fsw^a 
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^•YUTlr, W?JlBPSKfi*S, QPSKf 

MtLTPItS. Sill, iMSIIKtt?,:-^^ 
^Wtt©*^ bps K«H*sasa« 5 ftfcJS&SR f i 

^-i^^H4©Jg^i 6QAM3EP*S;^©Sfl#it 

[0052] roi5(c- *fU6©JI21£-m, 

WfA^^? h£[R)±£-£3a ft*s, ***©?{? 

±EE* (bpskI) ©^Uf^s^iglHI-S 
rtfcUfcas, rftKRgfe-f, ffitti-*. Sfc* 

[0 0 5 3] J^_b, ***©JF^f-*3^-C^ OFDM 

^gp^ci&i^ #^4r^ y r©£w#a;«rai& 

[0 0 5 4] HK©^fi2. [13(4, llJg©^fi 2 ©il 
ffi*&TfflV^*T,30FDM^»!*S©*n y M*£ 

iiffig«©flto!cfco^-cH:, tfM©*ti©^ii i ©«/& 
traai-eibsfc*, ^-©#^£ttL-t^©m9!£«i§ 

v^©t-r 5„ 

[0 0 5 5] *H16©^li-eft, OFDMftlMt 


[0 0 5 6] fctx.fl JlgiMSf 1, f 2, f 3©t 
7>t!)7l:, ^jx^BPSK^S, QPSKi 

mtLrmwirZo muz* mmmmmsut? 
^#tt©av^B p s K^mttt>m%£i%fcmmm f i 
©•y-y^yxii, /^pyhf^fyjii^if) 

5^©Si^«S©/h § *3ESI*St Jt-s, IM»I 
&te7*-$?:^Wtt©jgvu 6 QAMSH*S^©S 

n##3£©±s *sw*^3Sffl ^nfc^s* f 3 ©-y- 
^tyrs, /^nyht^tyrt^^ti 

iWny h^r^y TOSNRfclRUStf, 
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£#1I^3»£ftJ:£*5„ *H*© 

H*U-lfi?>1\ ffitct-fS, =S-f-^>-^yT 
O/Voy Ff/^tyTli^^lMMtf,, iff 
^©^fm^a^^^tiStSHT-ffifiti-So 
[0 0 5 8] *3Ufe©^t*3V>T(4, OFDM 

t^^yrw^ -r^h, m 
m-r^mm^K^x, /^pyt-t^ty/ot 

[0 0 5 9]%IO)»t3. El4}4, 3 ©ffl 

flr*ScT?fflV6*L50FDM««il*a:©^tiy 

Z^-tmxhZ> 0 I4i:jsv^ 6|i^B'/ht^ 
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4tftt, WP?-Ft7>ty7ffli|fflaJ-!?g* 

[o o 6 1] itb*.&, jssa&as f i, f 2, f 3, f 

4©mt!)7t: 1 ^MtlBPSKSlM, QP 
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^mm^x\^m^-mt\,xmm-r^o mi 
i', mm&&mm.&7*-i?>ymi<oMti>&^B p s 
K.BMtt&mmztiitm&mf i©mty7i4> 

p „ h-y-7->-y y TSdoit?/^ p y hf-^*+ y 


v ^wttas 2 # b t & ^ q p s YMmttimm £ axfc 
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rilfflf 5IEf?^©e^^-^£&£U ^©& 
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4 , f 5 t f 6 COf-T-V^ F(C, ?HmB P S 

QPSKflM, 1 6QAM^*S^jg^§ 

IKIt^^-^y^ttfflft^B p s KSif^S^ilffi 
SftfcHSft f 1 1 f 2 ro-^^v m, ^4 n?hf 

qps Kmmttm<D%m%mmvhts tmmtt^vc 

RUStjBdMyt^*— £?V^Wtt©»VU 6 QAM 
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vrmzm^-t^tr-^vv h-^yr©sNR£ft 
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[0 0 6 9] £Jl±, **JEW^flSfci3V-CH:, OFDM 
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p s Kmm3r&t>mm internum 1 1 1 f 2 ©f-^ 

5©T\ n 5/ MJ-^>^ y 
«4£©S^1 6QAM^IS*S:^0^#iL»©*:t* 
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[0075] ■rnmntMQ. mut, mmmmeom 

*©SMt©»«4«)*riEi:IHI«-C*)5fc», ISJ-©?^ 
[0 0 7 6] *Htt©m^-«s OFDMSIlMt 

[0 0 7 7] ±t XJ4\ MfcWjfi f 1 1 f 2 , f 3 t f 

4 , f sif 6 ©-y-^y Ktii, znznB p s k^h 

75?t, 16QAMfI*S, 6 4QAM^|f*S:^igffi 
£*xT^5®^£-«iLTi£iK-f3 0 SIC, »J1» 

ssntt7 3 :-i?y^«t%ftpB p s Kmmtt 
y b^:/^yr»5j;ij^py h-ih/** y r«# 
ay M^^^^yrftdoiwv^ny bf-^-r vrm 

f 3 1 f 4©t^yKit /^Byhm+yrf 

7j£ti-^-f - itvqpy T©SNR£[Rj_k£ 

ta»K!R«*fi3em«*0f a© u^tifto. H3 


Kfi, n y Mh/** y T*Sr±i^-rr ttv^ n 
[0078] r©±5£ % *iat©JS«"Ctt, f-^V 

KfttcM" p y mj-^-y y T©it#:}3.fctf*&W£fc 
-rsrti-j;^, *s*7-j>.*}v~-fy Yi&^nmtn.ti 

^tDrjRKo^ti, efi0'>^rAX;i"^y b*5 
[0 0 7 9] K_h, *^JS©mit*3V^T{4, OFDM 

ssmfraifcj&t-c, /^Dyhf^tyrcwj; 
[0080] njfc©^ii 7 . 1811 mrnmm 7 ©a 

If^t-ffll^tlSOFDM'MilMOXn;/ hMl& 

[0081] **!£©^©ii«S*©lfi^ic 
ov^-cm^i-So fc*S, iHfStt©M;:ov^H tfi 

5o eiit ^ y ^ -^fiijwa 1 5 xit, 

1 4©*s^msr.fflv^r, ^nyhtfjgffii-saep*' 

S©6S^7/-^^U ^©*5QS*£XPI^l 

[0 0 8 2] ^ LT, ^ff^ 1 6 -ert, «Ti-*-f** 
Jfe©^ffi©aft*ffi(^^oT, /^P^yy**;^ 

y hiC*3^-caffl§*xfc^9l*sCKJS:i:r/^p y 
YV-7**r y Tw^^rSH-f-So 
[0 0 8 3] fctill l^n^t l~t n, t (n + 
1) ~t (2n) OXP-j-H^ ^nBPSKfl 
TfS:, 1 6QAMlEfi7J^®ffl£;Jx-t^2,^£-« 

#tt©av^BPSK«M7J^iiffl$nfc^^t l~t 
n^PyKi, /^P^t^t5T»if.U 
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ztemwtttmmztitcmmt u + d ~t (2 
n ) o^pyhrt, Yf-^^^vrm^m^T 

[0084] icoj;5(-, **Scojf^tr(L ^b-^ 
9, /^py Y*s*ST$;v<n b — yvi-fc^/jK U S/* 

^ISfe-f, ffigt1"5o Sfc, #xnyf»^cyf 
7 A Wflrt, *fctt£8c:7U- Affair, ^By 

[0 0 8 5] £JLh, ^Kw^t&^rfi, of dm 

[0 0 8 6] *K©^1i8. 0 %)K0>&B8 0)» 

fli^jfe-efflv^fonaoFDMaEatii^aro^oy b«/& 

je«)SI*©»«7«)**i:IHI«-C*)5fc», ^-©t^ 
y Tfm^LV^©it-5„ 

[0 0 8 7] #|dfc©7MB"eH:, OFDMMI^IC 
*svvt\ b©^p77S£iI^f^jgT34§ 
a, #*py Mc*3v>rffiffl$ttfc^*-S;{cjt£;CT^ 

(4, n v Mh**-r y T©»«©;S ©± 

[0 0 8 8] fci&tf, H^PW^S t i~ t n, t (n + 
1) ~t (2n) roPyHC mftLBPSKfl 
#55, 1 6QAMSM#5^iIffi£fiT^3i§^£-^ 

#tt©s^B p s Kmmtttm%£tifcmm 1 1 ~ t 

n©XPybte, /^nyht^f yrt/l^^L 
TtM/igKKS^Kt^5©t% ^n? bf- 

^-r yr«^5r«e>-r 0 1211, BjiKiciiKft^ 

~ ^^tt©S^ 1 6 QAMfl*^0fi#« 

o**ft«w*s:*sMffl*nfci*iBt (n + i) ~t 

(2n) WPy b(±, h^^-YVTm^J^ 
mrtWP? b^Y y TOSNR&IrUi;**, 


[0 0 8 9] r©±5fc, #Hlfe©^fiT*t4, XCyb 
ftlc/^Py M?-^^!JTO«**^ra5i:i-5r tic 

tjyim&iibto&im-r&Mt-rSo *fc, ***©^ 

^py Ff7>i-yr(DtASrtlLt!)J;i\ 

[0 0 9 0] £A-h, ^SUtO^ffitSo^-CH:, OFDM 

p*s;nyscr, /^py b-y-7"^ y Traits ars 

*(Sir(RiJi$*5r t^T?f 5 e 

[0091] n*©^ 9 . ei 1 0 mm^m 9 © 

aif^ffi-efflV^HSOFDM^tgM^W^Dy Ml 

^Sr*-Ma-e&5 0 ffiifSg©*/&(-o^Tf^ 
ifiE©3ll(l©^ffi7©fl|^tl^«'^*>5fcif>, ^-©^ 

[0 0 9 2] ***OJ»i-CI±, OFDM^aff^SlC 

[0093] /;tx.il W^tl~tn, t (n + 
1) ~t (2n) , t (2n+l) ~t (3n) ©Xn 
5/ b iC, ^ft^ftB P S K^MTJ^, 1 6 Q AM^ff^7 

LTUW-tZo Sit, BJD?ftMW147^-^^^# 
tt©fttav^BPSK^*-^Sigffl$tifc^Mt 1~ 
t n ©XP y b (4, 13 y hf-^^-Y 5 Tjfcj8 

-fpy nj-^*-vyrm**»feb-ct>A»*«iR«nft 
«&«t£-c£3©-e, p y hf-^>-t y rsfcfeirr 
/^pyht^tym^itt. I2t, bji?s 

jgcatRtt^i— ^^#tt^2#B}rmn 6 QAMS 
PTj^iiM^^xfcBtrflt (n+l) ~t (2n) ©X 
pybfis p y F 1 7> t y 7i*Wt i 1 1 
/^py bdr^yr©SNRSr|R]_h$*, 6»« 

7i-^^»ttOSt>ltV^6 4 QAMSH^^iiffl 
Stbfc^rW t ( 2 n + 1 ) ~ t ( 3 n ) ©X n y b (4, 

^py bf-^^yric^it^-rr tw P y b^ 

[0 0 9 4] ^0±5t, ***©^ffiT"«, XPyb 
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*5r[S]Ji^-lir5„ #HJ6»^1iT*ft, -tJSBSt© 

w^H-Cit, Fftl^py ht^tyrrol 

[0 0 9 5] J^_k, *^M«^tfeV^T», OFDM 

[0 0 9 6] ±B^1&(DjfM 1 ~ 9 Tit, OFD 

[0 0 9 7] ±JB%tt0>Hfli 1 ~ 9 Tit, 0 1 K 

^1-affiS*^MVNT, ^H0>tt*2:&S£IINVl 6 

Tit, fzbz.lL mil, HI 2, 01 3©vvfft£ffl 
V^:ttLttiV\ fcfc'U ^P§R 1 6 tCOV^T 
it, ±flE#Hlfc©Jl2«iH8fc||j#-r5. 
[0 0 9 8] £A~F, Ell l~il 3iCjoV^T, 
*att^ov^©^|&M-r5„ fciiH @lll:*5 
v^T, 1 4 Tit, gf|7>ftl If 

i e fcMftftumim 1 4 

a Tit, gffiT^ir-^l l-eSttJRofcff^feJglHiai 

5o suspi e-et*, tem^t-rmmii 5©&e 

1 4^e 3 ©tt*Sr^M^5„ 

[0099] *fc, mi 2t*svvc, {KWttMtas 
1 4 Tit, ^mr^r-ri ix^ttm^Tcim^frbfcW. 


2 1 Kn^xm^-fz* mm^y *~?m&in2 ix 

it, e*S&^ffl*£951 4©«£*t*&ffl^T, 

^»ia©asflr«f icm v> 5 aew^as?©^ ? t< - * & & $9 
ai 6t*fLTaftirs. ts&^j-pmimi 2 a 

Tit, gfHT^^l lTStt&ofdf-^b, ffl#«iJ 

at£*£**r£W8B 1 6t*j-LTa^-r5„ 'MH51 6T 

it, tsm'<7*—?mimi 2 aom&^&m^x. 

If - * 3R?«*i «t tJtea^ 5 ^ - ^ SKb|3 2 1^b© 

[0100] sfc, an tcfc^T, 

14m SHry^ti i-cg(t^ofcfi^bfH« 

2 1 [C*fL-Ca^-t-5o e^7^-^^§|5 2 1 X 

it, eMsKttstfSjgas 1 4(D«^*^ffiv^-r, 

2 l7>ib©fif^£rfBtSU *©rt5SSr»:lHl©«fl^tc« 

p§ci 3ir*ttrfflft]i-5 0 ansis 1 3 m mm^y 

1 2 a Tit. gffTyxi-l lTSCt&ofdf-S-^ib, 
U ^romSSft^^WSP 1 6C*fL,-CjBftii-5. 
ffl V ^ -C, ; [f 9 im» HTffi&/<5*—9 mm^ 2 
[0101] 

[0 10 2] off©3&9^J;*ilJ, OFDMSffiSS** 

j©»fc3EKi-s4i^, f-T-^r^yTW^iiffi-rs'Xif 

^ir^CT, /^py h-y-^'^r-Yy Tcoa^jSrnlSi- 
[0 10 3] otr<03i5WKJ;tt«, OFDM$fif*S 

iswtsss-rs^ i^^>^yTi|ifjAi-sffl-r5Sp 
^i'^cr, n y mj-^-v y 7©»it;f^ 

^mc-th. mt^t9, «fctt«LT, Wri 

bmx-^6. b\^^i^m-r^o 

[0 10 4] -og<DmW titbit, OFDM^mifTjS; 
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[0 10 5] of CDDSB^titUl OFDM^Ki^S; 

5„ mtilK «iit«LT, 2l«1t*a***« 
[0 10 6] Off«)»WKJ;ntf, OFDMtfilM 

t&^-c, fcix.il ^»S:^^^v^KWi^iSJsS 

[0 10 7] of CDlPJtiixfl OFDMitlM 

letter, fctxil MI*A^tiyb*tttiJSS!i 

[0 10 8] ofro^tiftil ofdmMIM 
fcfc^-C, fcix.il «*a^oy MWfcK»S« 
J^oy mt«iaffli-53EIPI*S;K:* 

[0 10 9] O^fClBKciiltf, OFDM^tSP^jS: 

-T5 0 mti9, ftjKiitKLT, vo^A^/i— :/ 
y b&iiK^il^a*£^gtft±£*3i iiis-et 
5, ii^aSSrirfSo 

[oi io] or ©saw tint*, oFDMt«i*s 
mfc^-c, fcix.il «»s:^Sic^n^ h^fiirjg 

&fcJK:£IC1-5#g\ «***y 
[0 111] Of ©IgSJtilxd OFDM'^mfl^'S; 

t&^T, fcix.il fIM»oyFWl:l 


[0 112] Of ©SSBJiCitUl OFDMSIIM 
fcfcVvC, fcix.il «P^Cftaak^ny h^tCig 

[0 113] of ©fP^i-i^il OFDM^MI^S 

tit), ^*tJt|SEL,-C, WrJ»*)\r--?y h£±m 

[0 114] of CDlSBJt itUl OFDMftlM 
[r&^T, fctx.il aEH^Sr^^-A^ta^W 

[0 115] of ©l&WKiixtf, OFDM^SDKfS; 
t&^T, fcix.il 3EW**Sr7U'-A*ffiK:»Sftj 

CT, /<-f n y hf-^Y y TO»*s itWt**nT3Elc 

[0 116] of (DSHKt iftil OFDMSH^S 
KSai^T, fctx.il SW^Sr*jR7i'-AHMft^ji 

[0 117] of ©i&wtiftm OFDM^SfWiS 
icfcvvr, fcix.il 3Efll*S:Sr1fiSc7u-A^{rjg 

mtit), «itb$^LT, ^tm^«)*^± 

[0 118] of<D»H^^inil OFDMS«W*iC 
ic*5^T, fcix.il «W*S:SrS*7U— A^jiicii 

*nraEtr5 0 riiti*), «5KiJ:bKLT, WfA 
^ /V- ^yH3± tfifl^W^^tl t ft ± $ * 5 n 

[0 119] ofW^BJ^itLil OFDMSmfS^jS; 

t^ov^T, fcix.ii ^M*s;srf-^^Y y rmtam 
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[0 12 0] or©*WKlJ:ntf, OFDMill^C 
[0 12 1] Otf»»WKJ;ntf, OFDM'I'IIM 

[0 12 2] 0^CDfPJtJ;;ft{±\ OFDNMP;^ 

Wt!:aEHi-**&, 30MIS-CH:, t^yWftlfl 

war a, fcv*53b**SH-a. 

[0 12 3] o€<D%W\C£tl^ OFDMtai^ 
[0 12 4] or<0!SWfc:<fc*Wi, OFDMfUM 

[0 12 5] O;T0>38Wfc:.fc*Ui, OFDMISIM 
[0 12 6] o^OHS^ti^itf, OFDM^mfS^S; 


**StlRlJi$*5 r. t «S"sr*ftiiflH6E*#5 - t & 
[0 12 7] o^CD^BJi^ittii, OFDM^gH^S; 

fA^y^± t^flt^SW £*tM i- ft ± $ * 
5ri # BjWijif§£e£#5 r t 5 , i: ^ 5 36 

[0 12 8] ot'©Sliajlii> OFDMftlM 
KSs^T, fcix.il, gfl;fr5££«*;*ny hW4ic® 

[0 12 9] ~o^CDmWKZ.tl}l, OFDMMIM 
tcfc^T, fcixif, gMtt&Wkxv y hXtiLKM 

[0130] o?»aswKj:n«, oFDMjKtB*a 

[0 13 1] o^W^B^lCi^ii, OFDM^mff*^: 
[0 13 2] ofOfWiajlg^ OFDMStlM 

[0 13 3] o^oiSM^ijxfi, OFDM^mff^S; 
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art *s-Brffi*a«Sii*#s rtm^ fc^ 5» 

[0 13 4] O^Ol&IEfc.fcftfi, OFDMiI|!*S 
[0 13 5] ofW^BJ^i^tf, OFDMSttP^S: 
[0 13 6] OFDMftIM 

-C, W?&*fr--?y h*j:wasfliit*a***«K 

[s 1 ] #»wti:a»a»3«flrs«©*tf&^-f H-?fc 
[01] 


[0 2] Igffi^ffiloaffi^ffi^fflV^ftSOFD 
MfflMo^ny h«J&?r*-r0-?fe5 o 
[0 3] H«©Jg*2©afll*ife"CffiV^e)ix50FD 

[0 4] H«®^3«ajf^r^V^tl50FD 

[05] sH*©J8*4©»fl^ifc"?ffiV^ft50FD 
^SIMo^n? h#i*^-r0T-fe5 o 
[0 6] *!Ero^flB5roa«*jSfe-effiv^ix50FD 

[0 7] SIlfero^llleroaffi^jSfe-effiv^ixSOFD 

MMCif^5t»XPy h«^t@tfe5„ 

[0 8] HJt«^«l7©ffijf^ai-t-fflV^e>fb50FD 
Mj«SI*S0xny h#fi!c£f^-f0-?fe5o 

[09] n*«^«i8©ajf^ai-efflv^e>fb50FD 

[010] mmmm^iDmit^mr-m^n^oF 
DMtiiMoxp-y h«^^^-r0r-fc5 o 
[011] *%9iizfrfrzmmmm<oMm&&*-rm 

[012] *»Wird^»5ififlS«oS"J«fi6^1-|a 
[013] *3SWird^»Sii«S«©SiJ«fi6*^-t-|a 

[014] n y M»^&s%i-H-e&5. 

1, 4, 6 /^Py hf-Z^^yr, 2, 5, 7 7* 

-^mtyr, supyK 11 SffT^T 1 
12 ein^7^*-^«is«P, 13 aissp, u 

6 mm®. 1 7 amr^-?-. 

[02] 
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[08] 


[09] 


[010] 
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